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(54) COLD HC ADSORPTION REMOVAL DEVICE 

(5 7) Abstract: 

PURPOSE: To improve an HC adsorption rate of an HC adsorbent in a cold HC 
adsorption removal device provided with the HC adsorbent in an internal combustion 
engine exhaust system. 

CONSTITUTION: Sizes of zeolite pores of an upstream side part 8a and a downstream 
part 8b of an adsorbent 8 (a monolith support coated with zeolite) provided on an 
exhaust system are made different from each other, and the size of the pores of the 
upstream part 8a is made comparatively larger than the size of the pores of the 
downstream side part 8b. A larger HC component is adsorbent by zeolite with small 
pores downstream and the small pores are not blocked with a large HC component, and 
consequently, an HC adsorption rate of the HC adsorbent 8 is improved. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] Cold HC adsorption-treatment equipment characterized by having changed the size of the pore of the aforementioned 
HC adsorption material by the exhaust gas direction-of-flow, upstream, and lower-stream-of-a-river side, and enlarging pore by 
the side of the upstream compared with the pore by the side of a lower stream of a river in the cold HC adsorption-treatment 
system which equipped the exhaust air system of an internal combustion engine with HC adsorption material at its 
three-way-component-catalyst or oxidation-catalyst, and upstream side. 



[Translation done.] 



1 of 1 



7/11/02 1:38 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the cold HC adsorption-treatment equipment which consists of the three way 
component catalyst (or oxidation catalyst) prepared in the exhaust air system of an internal combustion engine, and HC 
adsorption material of the upstream. 
[0002] 

[Prior art] Among the detrimental components in automobile exhaust gas (HC, CO, and NOx), the depuration by the catalyst of 
HC (hydrocarbon) usually needs the temperature more than 300 degreeC, even when it is easy to be influenced of temperature 
and it uses a noble metal catalyst. Therefore, immediately after engine starting etc. when exhaust gas temperature is low (at the 
time of cold one), HC is seldom purified by the catalyst. Therefore, since HC is easy to be discharged from an engine 
immediately after engine starting, the rate for which it accounts to the whole HC emission of HC (cold HC) when this exhaust 
gas temperature is low is large, and suppression of issue of cold HC is desired. 

[0003] In order to suppress issue of cold HC, conventionally, a publication-number 135126 [ two to ] official report prepares a 
three way component catalyst in the exhaust air system of an automobile internal combustion engine, and has proposed the cold 
HC adsorption-treatment system which prepared HC adsorption material which ****ed one or more kinds of catalyst metals to a 
part of mono-squirrel support which carried out the coat of the zeolite at the upstream side. 

[0004] In HC adsorption material, from the zeolite being excellent in the adsorptivity of HC For example, what carried out the 
coat of the zeolite to mono-squirrel support is used, adsorb HC at the time of the low temperature which HC adsorption material 
has, and the property to secede from HC above constant temperature is used. When cold HC is made to stick to HC adsorption 
material, an exhaust gas temperature becomes more than a constant value and a three way component catalyst activates, HC to 
which it was sticking is made to break away, and it purifies by the three way component catalyst. Moreover, the catalyst metal 
which ****ed to the zeolite purifies HC which secedes from HC adsorption material between HC secession start temperature 
(about 170 degreeC) of HC adsorption material, and the activation temperature (about 300 degreeC) of a three way component 
catalyst. 
[0005] 

[Object of the Invention] However, HC adsorption luminous efficacy at the time of cold one of the above-mentioned cold HC 
adsorption-treatment system is still as low as about 50%, and to gather HC adsorption luminous efficacy at the time of cold one 
of a cold HC adsorption-treatment system further is desired. 

[0006] It is in the purpose of this invention raising HC adsorption luminous efficacy of HC adsorption material at the time of 
cold one in the cold HC adsorption-treatment equipment which consists of HC adsorption material of the three way component 
catalyst (or oxidation catalyst) prepared in the exhaust air system of an automobile internal combustion engine, and its upstream. 
[0007] 

[The means for solving a technical problem] The means of this invention for attaining the above-mentioned purpose consists of 
the following cold HC adsorption-treatment equipment. Namely, cold HC adsorption-treatment equipment characterized by 
having changed the size of the pore of the aforementioned HC adsorption material by the exhaust gas direction-of-flow, 
upstream, and lower-stream-of-a-river side, and enlarging pore by the side of the upstream compared with the pore by the side of 
a lower stream of a river in the cold HC adsorption-treatment system which equipped the exhaust air system of an internal 
combustion engine with HC adsorption material at its three-way-component-catalyst or oxidation-catalyst, and upstream side. 
[0008] 

[Operation] The thing with low HC adsorption-treatment luminous efficacy of the conventional cold HC adsorption-treatment 
system is presumed to be what is depended on the following ground by an examination and analysis. That is, various 
configurations are in HC in exhaust gas, if large HC component which is [ compound / cyclo / the iso field, ] bulky sticks to HC 
adsorption material, the inlet of the comparatively small pore of a zeolite will be blockaded, adsorption of HC component of a 
size smaller than it will be checked, and that to which HC surface coverage falls as a result will be presumed. 
[0009] In this invention, constitute the zeolite of HC adsorption material from that from which the size of pore is different by the 
upstream and lower-stream-of-a-river side, and it writes as size from the pore of the zeolite which carried out the coat of the pore 
of the zeolite which carried out the coat to the upstream side to the lower-stream-of-a-river side. Big HC component adsorbs by 
the zeolite with the big pore by the side of the upstream (for example, a mordenite, an H-Y type zeolite, H-X type zeolite), and 
small HC component adsorbs by the zeolite with the small pore by the side of a lower stream of a river (for example, ZSM-5, a 
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ferrierite). Consequently, by HC with the big pore of the zeolite with the small pore by the side of a lower stream of a river, what 
an inlet is blockaded is lost, HC surface coverage of HC adsorption material improves, and HC adsorption-treatment luminous 
efficacy of cold HC adsorption-treatment equipment improves. 
[0010] 

[Example] Drawing 2 shows the cold HC adsorption-treatment equipment concerning the desirable example of this invention. In 
drawing 2 , a three way component catalyst 6 (or oxidation catalyst) is formed in the exhaust air system 4 of the internal 
combustion engine for automobiles 2, and HC adsorption material 8 is ****ed at the upstream side. If HC adsorption material 8 
consists of what carried out the coat of the zeolite to mono-squirrel support, adsorbs HC in exhaust gas at the time (below about 
170 degreeC) of low temperature and becomes more than constant temperature (about 170 degreeC), it will secede from HC. In 
addition, ten show a three way component catalyst in case a three way component catalyst is further prepared in the upstream of 
HC adsorption material 8 among drawing 2 , and 12 is 02. A sensor is shown. 

[001 1] In this invention, as shown in drawing 1 , by the upstream and lower-stream-of-a-river side, HC adsorption material 8 
changes the size of the pore of a zeolite, is produced, and has made size pore of the zeolite of upper flank 8a compared with the 
pore of the zeolite of down-stream flank 8b. Here, big pore is a hole about an oxygen 12 member ring, and **** and small pore 
are holes about an oxygen 10 member ring about the hole whose diameter is about 6-1 OA, and let the hole whose diameter is 
4-6A be a **** thing. HC contained in exhaust gas contains the thing of the comparatively small size a thing with a big size of 
7- 8 A or more and whose molecular size molecular size is about 4-6 A. 

[0012] In order to make the zeolite of an upper flank into what has big pore and to make the zeolite of a down-stream flank into 
what has small pore, the zeolite of an upper flank For example, H type mordenite (H-M), an H-Y type zeolite (H-Y), It consists 
of the mixture of one sort of ones which were chosen out of H-X type zeolite (H-X) of zeolites, or these zeolites, the zeolite of a 
down-stream flank For example, it consists of the mixture of H-ZSM-5, one sort of ones which were chosen out of H type 
ferrierite (H-F) of zeolites, or these zeolites. These zeolites itself are marketed. 

[0013] In the example of drawing 1 , the zeolite of upper flank 8a is H-Y, and is zeolite H-ZSM-5 of down-stream flank 8b. This 
HC adsorption material 8 is produced as follows, for example. The mono-squirrel support (the capacity of 1.31. and number 
400/cm 2 of cells) made from a cordierite is prepared. To the H-Y slurry which agitated and obtained the H-Y zeolite powder 
100 weight section, silica sol, or alumina-sol 200 weight section and the water 30 weight section, it was immersed, the' 
shaft-orientations half of the above-mentioned monochrome squirrel support was pulled up, the excessive slurry was blown off, 
and it dried by 100 degreeC for 1 hour. This operation, i.e., immersed [ slurry ], and xeransis were repeated twice more. 
[0014] Next, to H-ZSM-5 slurry which agitated and obtained the H-ZSM-5 powder 100 weight section, silica sol, or alumina-sol 
200 weight section and the water 30 weight section, the remaining half of the mono-squirrel support which carried out the coat of 
the H-Y zeolite was immersed and pulled up in the above-mentioned shaft-orientations half, the excessive slurry was blown off, 
and it dried by 100 degreeC to it, for 1 hour. This operation, i.e., immersed [ slurry ], and xeransis were repeated twice more. 
Next, the dry slurry adhesion monochrome squirrel support was calcinated by 500 degreeC for 3 hours. 
[0015] The thing which carried out the coat of the zeolite of the same modality as a part for a part for the upper flank of 
cordierite monochrome squirrel support and a down-stream flank as an example of a comparison, therefore two kinds of what has 
the the same size of the pore by the side of the upstream and a lower stream of a river were prepared. One carried out the coat 
only of the H-Y zeolite to mono-squirrel support, and other one carried out the coat only of H-ZSM-5 to mono-squirrel support. 
[0016] Next, the thing which changed the size of pore in this invention example article, i.e., upper flank 8a and down-stream 
flank 8b, (for example, adsorption material 8 (adsorption material A) which carried out the coat of the aforementioned 
H-Y+H-ZSM-5 and obtained them), In order to see a difference of HC absorption of the adsorption material (adsorption material 
C) which carried out the coat of the adsorption material (adsorption material B) which carried out the coat of the H-Y of the 
above-mentioned example of a comparison, and obtained it, and H-ZSM-5, and obtained them The exhaust air system of an 
internal combustion engine was equipped with the adsorption material A, B, and C, respectively, and HC surface coverage for 
at the time (at the time of starting) of cold one ] 1 minute was measured. However, the internal combustion engine used the 
engine of 21. of displacements, ****ed the three way component catalyst in the exhaust air system, ****ed HC adsorption 
material which should be measured on the lower stream of a river, ****ed the hydrogen flame type detector on the lower stream 
of a river further, and measured the amount of HC by measuring total issue HC for [ test time ] 1 minute with a hydrogen flame 
type detector. The examination was preceded, the amount of HC in the case of not preparing HC adsorption material was **** 
measured, by lengthening the amount of issue HC when preparing HC adsorption material, what% of HC adsorbed by HC 
adsorption material, or HC surface coverage was seen. 

[0017] A test result is shown in drawing 3 . HC adsorption material A of this invention shows about 80% or more of outstanding 
HC surface coverage so that drawing 3 may show. H-ZSM-5 [ on the other hand, ] — independent HC adsorption material C 
shows only about 50% of HC surface coverage It is thought that this is because large HC component blockades the inlet of the 
pore of a small size in H-ZSM-5 that it is hard to go into the pore of a comparatively small size and adsorption into pore is 
checked by the poisoning of HC component with a large parvus HC component. Moreover, although the surface coverage of HC 
component with H-Y independent big HC adsorption material B is good, since the surface coverage of small HC component is 
low, it stops at about about 70% of HC surface coverage being shown. 
[0018] 

[Effect of the invention] According to this invention, HC adsorption material is prepared in the upstream of a three way 
component catalyst (or oxidation catalyst) established in the exhaust air system of an internal combustion engine. Since the size 
of the pore of HC adsorption material was changed by the exhaust gas direction-of-flow, upstream, and lower-stream-of-a-river 
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side and pore of an upper flank was enlarged compared with the pore of a down-stream flank Big HC component is adsorbed by 
the zeolite with the big pore by the side of the upstream, and small HC component can be adsorbed by the zeolite with the small 
pore by the side of a lower stream of a river. And since an inlet is not blockaded by HC with the small, big pore of a 
down-stream zeolite and the zeolite with the small pore by the side of a lower stream of a river works effective in HC adsorption 
for a long period of time, HC surface coverage of HC adsorption material improves as a result. Consequently, HC 
adsorption-treatment luminous efficacy of cold HC adsorption-treatment equipment improves. 



[Translation done.] 
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